Purpose: The Nellix endovascular aneurysm sealing (EVAS) system was introduced in 2010 for infrarenal abdominal aortic aneurysm (AAA) repair. So far one secondary type 1a endoleak resulting in rupture of the aneurysm has been reported. Case report: We present a case of a rupture of an infrarenal aortic aneurysm due to a secondary type 1a endoleak caused by stent migration 14 months after endovascular aneurysm sealing with a Nellix system. Conclusion: Strict adherence to anatomical requirements given by the instructions for use during patient selection and thorough post interventional surveillance may reduce the probability of secondary type 1a endoleaks. Furthermore, device design changes, especially concerning the configuration of the proximal part of the stent graft, have to be considered.
Introduction
Nellix (Endologix, Irvine, CA, USA) is an endovascular aneurysm sealing (EVAS) system introduced in 2010 to overcome certain difficulties associated with endovascular aneurysm repair (EVAR) of abdominal aortic aneurysms How to cite this paper: Dorothea, K., Christian, U., Niels, Z., Markus, S. and Ingolf, T. (2019) Rupture of an Infrarenal Aortic Aneurysm Due to a Secondary Type 1a Endoleak Following Endovascular Aneu-(AAA) [1] . The Nellix system consists of two balloon expandable stents providing the blood flow lumen through the aneurysm to the iliac arteries, each surrounded by a polyurethane endobag which is inflated and filled with a polymer sealing the aneurysmal sac to prevent retrograde blood flow and to stabilize the stents to avoid stent migration [2] . So far only a few postoperative complications leading to conversion to surgery or rupture have been reported [3] [4] [5] [6] .
In 2016 we observed for the first time a rupture of an infrarenal aortic aneurysm due to a secondary type 1a endoleak in a patient who had undergone EVAS using a Nellix system. This paper is to share the case and to discuss the possible causes and consequences.
Case Report
In November 2014, an 80-year-old male patient was admitted to our institution with acute epigastric pain. Ultrasound and CT Angiography revealed a progression of his known infrarenal aortic aneurysm (diameter increase of 3 cm in 3 years, maximal diameter 56 mm). The patient had a history of arterial hypertension, coronary artery disease and chronic renal failure. A few years ago a right hemicolectomy had been done due to colon cancer.
Ultrasound and computed tomography angiography (CTA) showed an infrarenal aortic aneurysm with a maximal diameter of 56 mm and an infrarenal neck 
Discussion
EVAR has become a mainstay of AAA treatment [7] . EVAS technology was introduced to overcome certain problems with conventional endografts such as device migration and secondary sac progression caused by type 1 and 2 endoleaks. The importance of neck quality to the outcome of endovascular therapy of AAA has been extensively discussed [8] . Although the instructions for use of the Nellix device recommend a minimal neck length of 10 mm successful experiences with shorter necks were reported [1] [9] .
Our case demonstrates that secondary device migration might occur especially in patients with aortic necks shorter than 10 mm. Furthermore, the rigidity of Ameli-Renani and co-workers reported a type 1a endoleak 4 days after Nellix EVAS which was successfully eliminated by endovascular embolization [11] . A case of delayed recurrence of type 1a endoleak resulting in rupture of the aorta and retroperitoneal hemorrhage six months after EVAS was published in 2016 [5] . Another patient showing separation of the endobags and mild enlargement of the aneurysmal sac in the two-month post-EVAS CT scan without detectable endoleaks developed a type 1a endoleak complicated by rupture of the AAA four months after Nellix implantation [4] .
It is known that primary type 1a endoleaks can be caused by incorrect low deployment of the Nellix devices or inadequate filling of the endobags and become larger with time when untreated [12] .
In our case the secondary type 1a endoleak seems to be provoked by stent migration and dislocation of the proximal stent out of the neck. The rigidity of the stent and the angulation lead to an enhanced pressure to the anterior aortic wall and rupture. This leads to the assumption that filling the aneurysm sac does not provide sufficient long-term positional stability to the endograft to prevent migration. This counts against the extension of the time interval for follow-up as proposed in some publications [13] and requires improvement of the configuration of the proximal part of the stent graft to prevent a perforation of the aortic wall.
Conclusions
This case shows that using the EVAS technology does not exclude the secondary occurrence of proximal type 1a endoleaks. Shortness and angulation of proximal neck might promote device dislocation. Due to the rigidity of the stents perforation of the ventral aneurysm wall can occur.
Accurate patient election and close postoperative surveillance of patients undergoing Nellix EVAS are mandatory.
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